Introduction
Nowadays, Automated Fingerprint Identification System (AFIS) is to achieve recognition by the characteristics of the fingerprint matching ratio certification. It mainly related to: fingerprint image acquisition, the fingerprint image preprocessing, fingerprint image feature extraction, saving and comparing [1] . Due to various reasons, the collected fingerprint image will contain a lot of noise and the accuracy of the fingerprint image feature extraction is heavily dependent on the quality of the fingerprint image, therefore fingerprint image preprocessing must be carried out before the feature extraction. For an original noisy fingerprint image, the purpose of preprocessing is: removing noise in the original image and turning it into a clear binary point chart, then fingerprint feature is easy to be correctly extracted [2] . The purpose of preprocessing is taking advantage of a variety of image processing techniques to remove image noise and recovering fingerprint ridge texture characteristics of the fingerprint image, so the preprocessing is the foundation and key part, it directly affects the result of feature extraction and matching. In the preprocessing process, it is necessary to keep the true characteristics without loss and reduce the variety of redundant information. Based on analyzing and experimenting a large number of the existing fingerprint image preprocessing algorithm, this paper presents a novel high-quality fingerprint image preprocessing algorithm. This paper includes four mainly parts: background extraction, smoothing, binarization and thinning [3] .
Background Extraction
Generally speaking, the collected fingerprint image, always unavoidably includes background region. The aim of separation fingerprint image from the background is to determine the effective area. It can be pertinently processed, which saves the processing time and ensures the treatment effect. This paper uses a novel adaptive local threshold image separation method to solve this problem. Based on making full use of the thought that fingerprint ridge along and vertical flow of grey level variance size are obviously different, this method uses the variance calculation of typical block size across 1 ~ 2 grain line distance. Considering in different contrast conditions, the calculated variance of gray value change is big, in order to enable the selection of threshold value to meet local variance change. It is necessary to select suitable gray variance threshold value for each small piece gray contrast and partition the collected whole picture of fingerprint image [4] . For of 320*320 pixels size, the image is divided into twenty 20*20 block, each size for 16*16 pixels.
Selecting an initial threshold d T and reasonable gray contrast size d C , then calculating each fingerprint image gray variance ( , ) Var k l and gray contrast ( , ) C k l . Where ( , ) G i j denotes gray value of ( , ) i j ,
LMax k l ,
LMin k l denote minimum and maximum gray value of the ( , ) k l respectively. 
Then each sub-block of threshold value is:
k l piece is the fingerprint image area, or for the background region
Smoothing
Front image background has been extracted, so only prospect area needs smooth processing. In many image smoothing technique, spatial smoothing has been developed very active. After decades of exploration, there are a variety of effective smoothing algorithms. But they all have a common shortage: when algorithm smoothes noise, it also blurs the image boundary and details. In view of the above problem, this article adopts the smoothing algorithm of the literature [5] , the experiment proved that this algorithm using bar template and a square plate to process the above problems indeed gets good effect. As shown in Figure. 3.
Binarization
Fingerprint image binarization is the binary image using 0 and 1, the pixel value zero devotes that the fingerprint image ridge line area, and pixel value 1 devotes valley line area. This method not only reserves the fingerprint ridge characteristics, but also removes a lot of adhesion, noise and eliminates false details information. The traditional fingerprint image binarization methods mainly includes: fixed threshold method, local adaptive method, iterative dynamic threshold method, etc. The basic idea is using the grey of images information to determine a threshold value. The image gray scale which is greater than the threshold value of the pixels is taken as 1, and below the threshold value of the pixels is taken as zero. But in actual fingerprint identification system, the traditional binarization method has some problems: processing speed can't keep up with the actual requirements, or it does not apply to low contrast or fuzzy image area, the effect is often not good. In view of the above reasons, this paper adopts dynamic threshold and fill method to binarize.
The main idea of the algorithm is [6] : the fingerprint image is divided into mutually disjoint several small windows, calculating the average gray level of related pixel in each window. Then chosing P ± ∂ devotes the threshold value T of the window. ∂ is empirical value and .Taking the size constant of the window occupies very important position. After several tests, in this paper, 13*13 of the windows has been adopted for processing the segmentation image. For each pixel being processed, the gradation is larger than the threshold value is taken to set its gray value is 1, and is 0 otherwise. Against the phenomenon of "white hole" or "black hole" After processing the binary image may appear, in the paper, 3*3 of the window are used to judgments and fill each pixel.
The algorithm is described as follows [6] : a) the entire image is divided into 13*13 disjoint, window size is * w w, Where w is taken 13 in this article.
b) The center pixel A (6,6) in each of the small window is for the processing element. Calculation the sum of all pixel gray value, which around and belong to A, making Comparing Figure.4 and Figure. 5, it can be seen the proposed algorithm is still doing very reasonable treatment in poor image contrast.
Thinning
Thinning is a core aspect of fingerprint recognition preprocessing algorithm. Currently, there are many algorithms for thinning, such as OPTA, one of typical thinning algorithms, it is able to achieve the basic skeleton processing, however, the ridge line. After thinning it is not smooth. There are so many burrs that Characteristic values cannot very well be extracted. In addition, some additional thinning algorithms are also exist, this paper will not enumerate. Taking into account the strengths and weaknesses of the existing algorithm, this paper proposed a thinning algorithm based on the look-up table of eight-neighborhood. This algorithm inherited template such as the OPTA thinning algorithm mode. However, the refinement process and the handling have been improved.
The detailed description is as follows [7] : According to the above criterion, prior to making a table, from 0 to 255 from the 256 elements, and each element is either 0 or 1. (Black dots) to be processed according to a certain point eight points adjacent to calculate the index value of the lookup table, if the elements of the check obtained in the table is 1, indicates that the point can be deleted, or to retain. a) In order to calculate the index value for lookup as shown in Figure. b) According to the above criterion to produce a table for eliminating, in fact, it is a onedimensional array with a capacity for 256, its Subscripts and index of the pixel values S correspondence. When the array element value is 0, which means the center of the array should be retained, is 1, it means that should be removed. The arrays are defined as follows: 0,1,1,0,0,1,1,1,1, 0,1,1,1, 0,1,1,1, 0, 0,1,  1,1,1, 0, 0, 0, 0, 0, 0, 0,1, 0, 0,1,1,0,0,1,1,1,1,  0,1,1,1, 0,1,1,0, 0,1,1,1,1, 0 1, 0, 0,1,1,1,1,0,1,1,1, 0,1,1,  1, 0, 0,1,1,1,1,0, 0, 0, 0, 0, 0, 0,1,0,0,1,1, 0, 0,  1,1,1,1, 0,1,1,1, 0,1,1,1, 0, 0,1,1,1,1, 0 
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Instruments, Measurement, Electronics and Information Engineering c) From top to bottom, left to right, the binary image scanning, of every black spots: first determine the top and bottom of the black spots neighbors are black point, the point is not to be processed .In addition, if a black point is deleted, then skip the next neighbor, the next point, otherwise coded according to the 8-neighborhood calculate the index value, the index value is the subscript of the array elements, find the corresponding subscript corresponding the elements to see if delete: If the black spots are removed, then skip it right neighborhood to deal with the next point.
d)
From left to right, top to bottom, the binary image of the second scan, every black spots similar: first determine the left and right of the black spots neighbor. ranking, if we are all black spots, the point without processing, In addition, if a black point is deleted, then skip it right neighbors to deal with the next point; otherwise coded index value calculation 8 neighborhood, check the to eliminate table to see whether to delete: If the black spots delete, then skip the next neighbor to deal with the next point. In this cycle, if the black points are deleted, skip c) Otherwise, the loop ends, thinning end Results are shown after thinning in Figure. 6. As you can see, the image after thinning by this algorithm has few burrs, the algorithm is also very good to extract the fingerprint skeleton. At the same time, it is best prepared for the next step Fingerprint Matching based on Minutiae.
Experiment and Conclusion
In order to validate the effectiveness of the preprocessing algorithm, the experiments of feature point extraction and feature matching algorithm based on the similar triangles have been done in this chapter [8] . Based on a lot of experiments, the matlab7.0 simulations show: the preprocessing algorithm adopted in this paper can improve the fingerprint image processing effect and the quality of the fingerprint image significantly. In the same feature extraction algorithm and matching conditions, this preprocessing algorithm has higher recognition rate and shorter preprocessing time. 
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